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Reach Every Student Goal: Students will have access to
differentiated instruction and assessment that is responsive to
the unique needs of the learner to support high achievement,
well-being and learning for life.

Close the Gap Goal: Students will benefit from School
Improvement Plans (SIP), classroom instruction and specific
interventions that are informed by an analysis of provincial,
system and classroom assessments, achievement and learning
skills trends for specific student groups including but not limited
to First Nation, Métis and Inuit (FNMI), Special Education,
English Language Learners (ELL) and gender.

Assessment Goal: Students will participate in instruction that is
informed by assessment for, as and of learning.
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Who are we?

* Find three others who have the same
coloured sheet of paper.

 Create a sentence that includes all
four words. The sentence should tell
us something about your group.
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Connecting Leadership to
Teaching and Learning Math

“Without knowledge that connects subject
matter, learning and teaching to acts of
leadership, leadership floats disconnected
from the very processes it is designed to
govern.” (Stein and Nelson, 2003)
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Learning Goals

* \We will understand how to create/develop
effective questions to support teacher
practice and student learning.

* We will understand how to identify open
guestions and accountable talk as
methods of assessment for and as
learning within the three part math lesson.
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Success Criteria

* Principals will create success criteria to
support effective math classroom visits in
all Grades
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Focus for Today

* [t's all about thinking

» Teaching/Learning through the
Mathematical Processes

* Open Questions
Leading Conversations
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Frameworks

Foundational Principles 5 Core Capacities
PAYING ATTENTION TO \ - .
MATHEMATICS “ Ideas  Action
Education Five Core Capacities

of Effective Leaders

+ Coordinate and strengthen mathematics leadership.
+ Build uncerstanding of effective mathematics instruction.

 supoorts student leerming.
¢ Facilitate access to mathematics leaming resources.

every student shuuid be equipyed with the matbematical o edee
skills and buabets of mind that are essestial for mccessful and rwaniing farticganion 1 sockry
Toe Mabermarcs B Grvap, O My o Ko
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Five Core Capacities

Setting goals
Aligning resources with priorities
Promoting collaborative learning cultures

Using data

U 0o -

Engaging In courageous conversations.
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Discu

MathGAINS,

ssion Tool

A DiIScuUSSION ToOL FOR

PAYING ATTENTION TO MATHEMATICS EDUCATION, K-12

To be used in board and school planning, as a discussion tool, to assess implementation of each of the seven foundational principles:
Design a responsive mathematics learning environment.

Provide assessment and evaluation in mathematics that supports
student learning.

Facilitate access to mathematics learning resources.

Focus on mathematics.

Coordinate and strengthen mathematics leadership.

Build understanding of effective mathematics instruction.
Support collaborative professional learning in mathematics.

MATHEMATICS FOUNDATIONAL PRINCIPLE:

CRITERIA

Developing = Building === Consolidating ===~ Sustaining === Innovating

Breadth We are collecting We are implementing We are implementing We are re-examining the ~ We are extending our
information about this strategies related to this strategies related to this quality and effectiveness ~ practice related to this
foundational principle. foundational principle foundational principle of the implementation of  foundational principle.

in some schools and in many schools and this foundational principle
classrooms board-wide. classrooms board-wide. and reviewing new devel-
opments in the field.
Depth We are exploring the We are building system We are monitoring the We are evaluating the We are generating new

components related
to implementing this
foundational principle.

knowledge and monitoring
and refining our actions
related to this foundational
principle.

implementation and
impact of this founda-
tional principle to inform
adjustments to planning
and practice.

impact of implementation
of this foundational princi-
ple on student learning
and using this information
to refine our practice.

knowledge to enhance
our practice related to
this foundational principle.

Shared Practice ~ We are preparing to
implement this founda-

tional principle.

We are inquiring collectively
to increase our skills and
knowledge related to this
foundational principle.

We are routinely sharing
effective practices and
processes related to this
foundational principle.

We are integrating our
shared learning into our
practices and processes
related to the implemen-
tation of this foundational
principle.

We are exploring new
goals related to implemen-
tation of this foundational
principle.

1. What evidence do we have? (student, teacher, leader levels)

2. What will we do next? (short-term, long-term)




| could ask a student: | could ask a student:

OR

53 x48 =7 « Choose two numbers
around 50 to multiply.
 What do you know, even
before you multiply about
the answer?

« What different ways are
there to figure out that
answer?
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Visual learner?

Does this picture show multiplication?
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Foundational Principles

Focus on mathematics.

“As teachers become more familiar with which ideas are more complex for students and
why, they are better able to ensure that their instruction is at the appropriate developmental
level for students, and that it challenges students’ mathematical conceptions in appropriate
ways. This minimizes the likelihood of students developing mathematical misconceptions.”

— Small, M. (2009). Making math meaningful to Canadian students, K-8. Toronto, ON: Nelson Education.

All educators — classroom teachers, early childhood educators, school principals and other instructional
leaders in the education system — use a variety of critical thinking and problem-solving strategies to
engage all students in making connections between content and process as they work toward a thorough
understanding of mathematics.
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Learning to Listen to Students’
Mathematical Thinking

* Principals need to listen to students’
mathematical thinking and assess
teachers’ capacity to also listen and to
make instructional moves that help
students’ mathematical thinking progress

MathGAINS, -




MathGAINS



Example 2: Apply Ratios to Recipes

Lena has a recipe for a fr“ II i unch that calls fo

of raspberry juice an¢ ps)of orange juice.

a) How much orange juicé should Lena use if she
only uses 2 cups of raspberry juice?

b) Suppose Lena wants to mak of punch for
a family gathering. How muchofeach type of juice
should she use? raspberry juice  orange juice
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Maybe...

* One punch that has 4 cups of orange juice
and some pineapple juice tastes exactly
the same as one with 18 cups of pineapple
juice, but more than 4 cups of orange
juice. What could the other cup measures
be?
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Graffiti

Read the titles on the chart paper at your
table and record your immediate thoughts
and ideas as related to what you see and
hear in your school.
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Teaching and Learning through
the Mathematical Processes

Five Minutes — During Viewing

* View the video clip and record any new
learning

Grade 9 Applied Lesson
Kawartha Pine Ridge DSB
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Grade 9 Applied Math Class
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Two Roles

Participants Observers
|dentify the
Mathematical Process
“Engaged in the the participants engage
Activity” with during the activity

Connecting

2y T traethattheyare | | Woke connedionsamong | select and apphythe
""""""""

pppppp
representations

investigation or sohe a
mmmmmm

Minds On
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Minds On

Tell a story to your learning partner
what you think this graph is about.
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Big Idea

» Graphs are powerful data displays
because they quickly reveal a great
deal of information.
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Learning Goal

* To read and interpret a bar graph.
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Action

» Create 3 possible table of values for the
graph.
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Possible Solutions
Months | Rain (cm) |

Months Rain (cm)
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CatPictureSite.com
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Consolidate

» Share with another group at your tables.

* Be prepared to share one key idea you
learned relating back to our learning goal
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Consolidate

* \What one piece of information can we put
on the graph so that we all get the same
table of values?
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Where’s the math?

« We can tell the values of each bar if one
value is given.

 \We can also find the differences between
them, total of all of them and the mean.

* Unless the scale is 1 or 2, interpreting the
graph is mostly estimating.
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Where’'s the math?

 We want students to know that we use

graphs since visual presentation of data is
much quicker and easier to see than
tabular or verbal representations
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Kindergarten lesson




“| like mathematics” — Grade 6
Provincial Results, 2009-2010
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Grade 3 Grade 6

60 60

50 50
2
< 40
£
= 30
o 20 s
o~ £ 20

10

Never Sometimes Most of the  No response 0
tiime Never Sometimes Most of the time  No response
Student Response Student Responses
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Grade 9 Applied and Grade 9
Academic

% of Students
S 8 &8 8 8

110

Strongly Disagree Undecided  Strongly Agree No response Strongly Disagree Undecided  Strongly Agree  No response
Student Responses Student Responses
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Which Mathematical Processes
were participants engaged in”?

Checklist and Evidence of the Mathematical Processes

MathGAINS,

Reasoning and Reflecting Selecting Tools Connecting Representing
Proving and Computational
Strategies
3pply reasoning sKis 1o | demonstrae that they are TWBke connedions among select and applythe
justify conclusions reflecting on monitoring mathemaical concepts appropriate
their thirking to help and relate mathematical representatiors
clarify their understanding ideas to stuatiors or

as they complete an
investigation or sohse a
problem

phenomena drawn from
other cortexts

Minds On

Action

Consolidation




Navigat
website

MathGANS,

Home Teachers

Math GAINS Home >

Learning Materials

b CLIPS

» Continuum & Connections >
» EQAO Supports

» Gap Closing

» Guides to Effective Instruction K-6

» Manipulatives Supports >
P Math Processes >
» Summative Units >
» Technology Supports >
» TIPS

b WINS >
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Professional Learning Facilitators

School Administrators

1. Setting Goals  Setting Directions

2. Aligning
with Priorities

3. Promoting
Collaborative

Cultures

4. Using Data

Ensures the vision is clearly
articulated, shared, understood and
acted upon by all

Setting Directions

Ensures creativity, innovation and
the use of appropriate technologies
to achieve excellence

Building Relationships
and Developing People

Acknowledges and celebrates the
achievements of individuals and
teams

Setting Directions

School Administrators

Superintendents

Leading the
Instructional ram

Fosters a commitment to equity of
outcome and to closing the
achievement gap

Leading the
Instructional ram

Ensures that learning is at the centre
of planning and resource
management

Devel the
Organization

Builds a collaborative learning
culture within the school and actively
engages with other schools to build
effective learning communities

Leading the
Instructional ram

ing the Math GAINS

Custom Search

Contact Us

Securing Accountability

Aligns school targets with
board and provincial targets

Securing Accountabil

Makes connections to ministry
goals to strengthen
commitment to school
improvement efforts

Leading the Instructional
Program

Develops professional
learning communities to
support school improvement

Securing Accountability




Before Day Two Arrives...

1. Participate in Webinar

The Journey of a Principal in Improving Mathematics Teaching
and Learning

March 20, 4:00 pm (Register for this webinar)

2. View Adobe Presenters
* Focus on MathGAINS for School and System Leaders
« Aligning the System to the Instructional Core
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Visit our wiki

http://plm2012.wikispaces.com/
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Day Two

« Thunder Bay — April 11t
« Toronto — April 12th
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LUNCH BREAK
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Minds On

Look at the video.
What questions come to mind?

What is the math problem here?
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Where’'s the math?

Possible Question

What do | need to do to fix the mistake |
made mixing Kipper’s food?
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Learning Goal

Reasoning about whether a situation
describes proportional reasoning
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If it takes 4 people 6 hours to repair a road, how long will it take 9 people
to do the job if they work at the same rate? '
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Solve the Problem

With your learning partner,
solve the problem.

What did you notice about
the problem?
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!f it gakes 4 people 6 hours to repair a road, how long will it take 9 people to do the
job if they' work at the same rate? ——

Thert  axe 5 exfra peogie. It will fake 9 people
o kes Hpeop Dhours | hour +D e e
Spepl 5 hours S Jon,

G pesple 4 haurs
7peopl 3 hours

Bpeople 2 I
G900 [ hour

| noticed that you decided if there was an extra person, it
would take exactly one less hour.
How did you decide that?
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9 men to do the job if they work at the

N Ifit takés 4 men 6 hours to repair a réad, how long will it take _

same rate? (_‘,,(a: 2q:0\ P 261’6
_,L._‘.- - 9" L{(T - SL[ ,/‘\/V

L < R U2l = D.Gb &P

L= \3 .Bhowﬁq' 0.6 xA = (o .

| noticed you have 4 different answers on the page. Which of

them do you think is correct?
Could there be more than one correct answer?

MathGA?NS Which makes the most sense to you?
h ’




-~

If it takes 4-~'ﬁ;en 6 hours to repa‘ir a road, how long will it_take

9 men to do the job if they work at the same rate? Show and
explain all your work.

H "V\éh @) Nou <

2 ey = |7 V‘DUVﬂ

VAN

U vAam = 24 vouv s

l xAmen = 29 bpurs
q

Wnen = 2. 5w thours
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Step D: £nd hevo longit takes 1 persen
J-}g 4
peork _ 4. %’E;D e The mole peaple | the less Fivie, and vse wrsa, o

howurs —
= T pultirly +he # o€ peopl I hae fo divide 14 Mot
kouf}.

5@3@' E'nd how ‘()4\3 i+ -}a[‘-‘s Q?“Pe

%a
people L9
nerars 3“_‘{2‘3 Il found 2.2 2 2.7 (270 miaues)
Step@: Make mind & (rtioml) M nmkaqaoplesmms to
5 xa repair a road, how long will it
P take 9 peopie to do the job if
27 54 g :
o Tzzzzgg._l Qua they work at the same rate?
o O, o - L
:?'_ [ \‘oﬂ‘n " oan ‘bqr’ o IS .H“ S ag 2hours a-d
JDSMV'{O H; MI./I,

_ asouf g randkd 2& =2 7)
ot womnld Jafe Ageopie,Rheits mod U2 ren to oo <h, b

andSuel e F;osant’!’k &Cau% .

;‘:’fﬂ’i";:‘. % Wlll'fa"dfa bt kees than 3 hours,
&
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If it takes 4 people 6 hours to repair a road, how long will it take 9 people to do the
job if they work at the same rate?

TV Wil lae Y Sae ameunt of  Yime becaose

ax  ¥e_ Zavwre Yo as 9 \qzb 90((55‘

LI Yp,ople l\,;‘.SO W eoedn

So 0 woud Yale Do¥n oumoomn
oF Pcogle Ye Soume. bovne
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Strategies

* Factor of Change
 Additive

« Scaling Up

« Unit Rate

e Others?
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Consolidate

Mrs. Gordon can complete a job two times
faster than Mr. Gordon. If they worked
together on a job, how long will it take for
them to finish the job?

MathGAINS, -




Mrs. Gordon can complete a job two times faster than Mr. Gordon. If they
worked together on a job, how long will it take for them to finish the job?
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Mrs. Gordon can complete a job two times faster than Mr. Gordon. If they
worked together on a job, how long will it take for them to finish the job?

o e |
{ ‘rs‘o "3:1

Mg, Gordon = 5 min,

MF- Gordon - & min,
T am going 7o fiad

the averoge of’ 5 and 1)

5+l0=15

]5 %3 :7.5

oo IF +hey worked 'fose#ner - would
+akf’« abOUT 7Q$]d miny 65

Chee k' Thes Vs not Tesonabie becayse
Mrs, Govdon con do 14— by
hersel faster, so W 576;,
Worwed Hogether ¥ Shouvld
foke iess —ﬁ\a 5 min.

—— e I s A e st O e e .i
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Mrs. Gordon can complete a job two times faster than Mr. Gordon. If they
worked together on a job, how long will it take for them to finish the job?

IF eld fabe thn g ot the +ine £ st Hr Godhn
: el jus o o) -

FOI" Cx@iﬂf’g ,P H/‘.G 0/ /(// :
{“45 at ‘H\L Same. 'Hrwe. oand 7"14/ boTh voréeafat‘;\_jjau
OUr—

Flew MAG e s o/blléoar*f wprf/ A work and MG

L‘/o“‘l O{O QJ\OL{D vv@f‘H\ I/ bereas € ¢ ‘ ;
vorll ol R Shae 1o gut i iy et he

.6

2w B 647 fHﬂCﬁﬂ " A6

\fZJ\ =1 @" = speed! tspeald | - 2

P AR | = S['Etazg / i3

Mes. G \ ". ll 3

Lﬁ} ;\#l ;/Jr_\i)

% ped - L:-é/

H:G + HrS, G Ah cmm//:’(‘, of where o Sf/fuaf};n ///h Mﬁc/m{ﬂf S‘Oh/ {#,,3
&&_w-& € HMr oand MrgGora/on worked al < <av? ,V #iqkng tfactory,

e Say Thoy peocleod To /naét 200 poreces of chc//- Mr.G

A fe 10O  por bour, so MrsG could mate <00,

A {wa"'iyma@f{ﬁd a d;’(@mnf _S}qu//dﬂ; S ZL/{,/ co’aé/»’-ﬁ

MathGAiNS, < Jow r?quvo Flor cAopyrr il +4o u/el’g P /f:acé,'hj

et 'For +AQ sapnt. goa ot Eoo ,Cqﬂd/f! f@eﬂ#/ ﬁ@/
cowld complete T n ore hour.




Mrs. Gordon can complete a job two times faster than Mr. Gordon. If they
worked together on a iob. how lona will it take for them to finish the iob?
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Mrs. Gordon can complete a job two times faster than Mr. Gordon. If they
worked together on a job, how long will it take for them to finish the job?
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Mrs. Gordon can complete a job two times faster than Mr. Gordon. If they
worked together on a job, how long will it take for them to finish the job?
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Consolidate

* Do you think that the time will be between
Mrs. Gordon’s alone time and Mr.
Gordon’s alone time?

* Whose time do you think it will be closer
to? Why?

« Can we use average amount of work to
find a solution?

MathGAINS,
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Where’s the math?

« students tend to over “linearize” situations, i.e.
assume proportionality when it isn’t there (this
one is inverse proportion)

 this is what is called an inverse proportion

 students need to estimate to see if their answers
make sense

* fractions and ratios can be related to division

« a “unit” analysis can be a useful math strategy,
e.g. hours = man x hours+ men, so the number

of hours =4 men x 6 hours + 9 mean
MathGA:NS,




Success Criteria

» ensuring that an exact answer makes sense
(even though we didn’t say that in the question
itself, it should be implicit in all math work), both
in terms of type of number, unit and size of
number

« estimating an answer using good reasoning is a
long way toward being successful

« any proportions/ratios/equations set-up that

makes sense, helps thinking and shows thinking
MathGAINS,




Questions (Administrators)

* How did you group your students and
why?

 How much did you scaffold and how?

 How much probing did you do?

* How did you respond to student ideas?
Solutions?

MathGAINS, -




Questions (Administrator)

* What was one mathematical idea you
wanted your students to learn? How did
you ensure that?

* How did your questions help you know the
learning goal was met?

* Why was that an important math learning
goal?

MathGAINS, -




Administrator Look-Fors for
Effective Math Instruction
* View video.

MathGAINS,




Proportional Reasoning
Continuum and Connections

MathGAINS,




ective Questioning

C°"::::; the OUTSIDE THE CLASSROOM Consider the

> |dentify Big Ideas
>Articulate
Lesson Goals

Plan Powerful
Questions

> Create open questions
with scaffolds
> Create parallel
tasks with common
questions

Consider
Student
Engagement

>Determine
readiness and
interests

MathGAINS,

Math
> Use responses
to focus on the
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> Use questions that
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Consolidate and Reflect

* What did you hear today that changes or
confirms the way you support teaching
and learning mathematics in your school?

* What should you do differently and what
do you need to do it?

 How does today’s session connect to your
School Improvement Plan for Student
Achievement?
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Contact us!

Doug Duff
d.duff@tvdsb.on.ca

Amy Lin
lina@hdsb.ca
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